SUMMARY The effects of coronary artery surgery on left ventricular performance were assessed serially by echocardiography and treadmill exercise testing in 54 patients. Patients were assessed one day before operation and again before patients left hospital (mean 10 days after operation) and one month and six months after operation. At the predischarge assessment, 41 (77%) patients showed new abnormalities of left ventricular segmental wall movement, chiefly anteroseptal hypokinesia with hyperkinesia of the posterolateral segment. Although there were no significant changes in anteroseptal wall thickening after operation, there was a significant increase in posterior wall thickening at all postoperative assessments. The frequency of this abnormality decreased progressively after operation; it persisted in 19 (35%) patients at six months. Left ventricular fractional shortening decreased after operation and at one month was significantly less than before operation. There were no significant changes in left ventricular diastolic diameter during the study. Haemodynamic function during exercise, the duration of exercise, and features of reversible myocardial ischaemia all improved progressively and significantly after coronary artery surgery.
SUMMARY The effects of coronary artery surgery on left ventricular performance were assessed serially by echocardiography and treadmill exercise testing in 54 patients. Patients were assessed one day before operation and again before patients left hospital (mean 10 days after operation) and one month and six months after operation. At the predischarge assessment, 41 (77%) patients showed new abnormalities of left ventricular segmental wall movement, chiefly anteroseptal hypokinesia with hyperkinesia of the posterolateral segment. Although there were no significant changes in anteroseptal wall thickening after operation, there was a significant increase in posterior wall thickening at all postoperative assessments. The frequency of this abnormality decreased progressively after operation; it persisted in 19 (35%) patients at six months. Left ventricular fractional shortening decreased after operation and at one month was significantly less than before operation. There were no significant changes in left ventricular diastolic diameter during the study. Haemodynamic function during exercise, the duration of exercise, and features of reversible myocardial ischaemia all improved progressively and significantly after coronary artery surgery. Abnormalities in left ventricular segmental wall movement and thickening commonly develop early after coronary artery surgery but tend to resolve by six months and do not seem to impair left ventricular contractility at rest or exercise performance and haemodynamic function. Recognition of these echocardiographic changes may be clinically important in the assessment of patients after cardiac surgery.
Left ventricular function is an important prognostic factor after coronary artery surgery. ' Haemodynamic function during exercise Heart rate at peak exercise rose after operation and at all time points remained higher than preoperative values. There was also a significant rise in the heart ratesystolic blood pressure double product at peak exercise at all postoperative times.
ECHOCARDIOGRAPHY Left ventricular dimensions
Although there were no changes in the short axis left ventricular diastolic diameter (M mode) during the study, the left ventricular fractional shortening (delta diastolic diameter) showed a slight decrease one month after operation. This was significantly different from the preoperative value (31-0% to 28 8%, p = 0O0216, fig 4) .
Segmental wall analysis
Good quality cross sectional echocardiograms of all segments were obtained in 36 patients before operation, in 31 patients after operation and predischarge, and in 38 and 39 patients at one and six months after operation. There were data for comparative analysis of segmental wall movement and thickening in 26 patients before operation and before discharge after operation; in 30 preoperatively and at one month after operation; in 30 before operation and one month after operation; and in 23 patients before operation and six months after operation. Tables 1-5 summarise the effects of coronary artery surgery on segmental wall movement and thickening. Table 1 shows that up to one month after operation there was a significant decrease in the proportion of segments with normal wall movement. After operation there was a significant increase in the proportion of both dyskinetic and hyperkinetic segments and a significant decrease in the proportion of hypokinetic segments. There was no significant change in the proportion of patients with akinetic segments.
Segmental wall movement scores Scores for anterior and medial wall movement were significantly less up to one month after operation (table 2) . Scores for posterior and lateral wall movement were significantly greater at all postoperative assessments.
Patients with coexistent abnormalities of anterior and posterior wall movement The frequency of anteromedial hypokinesia or dyskinesia or both was significantly greater up to one month after operation. At six months there was no significant difference. Among these patients, there were parallel and significant increases in the proportion of posterolateral segments that were hyperkinetic.
Segmental wall thickening There were no significant changes in the qualitative analysis of segmental wall thickening (table 4) . A quantitative analysis, however, showed that there was a significant increase in segmental wall thickening during systole in the mid-posterior segment throughout follow up and in the posterobasal segment at six months (table 5) .
Postoperative pericardial effusions
At predischarge examination five patients had It has been suggested that regional wall thickening is more sensitive than regional wall movement for the identification of the extent of the myocardium at risk.'5 For this reason we analysed regional wall movement and thickening separately. We found that most wall segments were moving abnormally after operation, especially soon after operation and one month postoperatively. The anterior and medial wall segments moved paradoxically and movement of the posterior and lateral wall was exaggerated. These findings are consistent with previous reports." 1 There were no significant abnormalities in left ventricular wall thickening after operation in our patients, but in some patients regional wall thickening, particularly of the posterior wall, was improved. One explanation for this observation is that there was no additional abnormality in segmental wall contractility after coronary artery surgery, but the whole heart moved anteriorly and medially during systole. The mechanism for such segmental wall abnormalities is unclear, but it has been suggested that pericardiotomy may be at least partly responsible.'" Occult septal myocardial damage has also been proposed as a cause of this movement abnormality.'01216 A Venturi effect (caused by the high blood viscosity in the grafts) may reduce blood flow in the septal perforating branches,'7 but this should also cause abnormal septal wall thickening, which we did not find in our patients.
The decrease in fractional shortening at one month may be related to the pattern of the movement of the heart during systole. Six months after operation there was no significant difference in fractional shortening and most of the abnormalities of segmental wall movement had also resolved.
Bypass-related myocardial damage or ischaemia sufficient to cause an abnormality in wall movement at rest are unlikely mechanisms for the observed wall movement abnormalities in these patients. Perioperative 
